The adrenal gland, whether in its normal situation or transplanted to another site, responds to sodium depletion (1, 2) , constriction of the inferior vena cava (3), or hemorrhage (3, 4) by increased secretion of aldosterone. Crosscirculation studies of Denton, Goding, and Wright (1) and Yankopoulos, Davis, Kliman, and Peterson (5) indicate that the stimulus to the adrenal is humoral. Three local humoral circumstances, ACTH infusion (2, (6) (7) (8) , angiotensin II infusion (2, 6, (9) (10) (11) (12) , and low sodium and high potassium concentration of plasma (1, 2, 6, 13) , are known to cause an increase in aldosterone secretion, and the levels required for the reaction are not beyond those that are known or might be presumed to occur naturally. However, conscious unstressed dogs with thoracic caval constriction showed a 20-to 40-fold increase in aldosterone secretion rates associated with low corticosterone and Porter-Silber chromogen secretion (14) . Experiments on conscious sheep with adrenal transplants have shown that with the development of sodium deficiency of 100 to 300 mEq, the aldosterone secretion may rise up to 10-fold without change of cortisol and corticosterone from basal level (2) . These experiments clearly demonstrate that in the conscious animal ACTH is not the factor directly causal of increased aldosterone production in response to the physiological stimulus. In the ex-* Submitted for publication February 25, 1963; ac- cepted April 17, 1964 .
Supported by research grants from the U. S. Public Health Service, research grant H.6284 from the National Heart Institute, the National Health and Medical Re- periments studying the onset of sodium deficiency (2) and inferior vena cava constriction (15) , it has been shown that aldosterone hypersecretion may occur without or preceding any change of arterial plasma electrolyte concentration.
Davis and associates (16) and Ganong and Mulrow (17) have reported that dogs with hypophysectomy and nephrectomy showed no aldosterone response to hemorrhage, and Davis, Ayers, and Carpenter (18) report nephrectomy caused an 80%o reduction of aldosterone and corticosterone response to caval constriction and sodium depletion in hypophysectomized dogs.
There are a number of conflicting reports concerning the influence of ablations of the pineal and of parts of the central nervous system on aldosterone (15, (19) (20) (21) (22) (23) (24) (25) . The measurement of corticosteroid secretion of sodium-depleted animals in which a midcollicular decerebration was associated with removal of the hypophysis, pineal, and subcommissural organ and both kidneys apparently would answer the question whether these structures are essential for the increased aldosterone secretion. Methods
Twenty-seven crossbred Merino wethers (25 to 45 kg) were used. The experiments were arranged in three main groups, the division depending upon the state of sodium balance and the order of the surgical procedures. Eight animals were sodium replete and the other 19 were depleted of 300 to 500 mEq of sodium. Nine of the depleted sheep came to the final experiment with both kidneys, and ten had been subjected to right nephrectomy six to 68 days before the experiment. Preliminary Tables II, IV , V, and VI the term "hours later" indicates the time after the ablation designated as zero time that the adrenal blood sample was collected.
ously. Such animals require 40 to 60 g of NaHCO3 per day to replace the continuous loss of sodium via the parotid saliva. By withholding this supplement, a defined degree of sodium depletion can be established (27) . The sodium-depleted animals used in this investigation were deprived of this supplement for 1 or 2 days before the final experiment. To make possible the collection of the total adrenal venous effluent, right adrenalectomy was carried out 6 to 40 days before the experiment. In one group of animals the right kidney was removed at the same operation.
Final experimental procedure Throughout each experiment rectal temperature, pulse rate, systolic blood pressure, and respiratory rate were recorded. Systemic systolic blood pressure was measured from a mercury manometer attached to a pneumatic cuff applied to a carotid artery loop, and the end point was determined by palpation.
1) Surgical preparation. The whole procedure was carried out with full asepsis in an operating theater. Induction of anesthesia with 0.3 to 0.7 g thiopentone iv was followed by intubation and closed circuit anesthesia with oxygen and cyclopropane. The left parotid duct was cannulated for salivary collections. The left carotid artery was separated from the vagus and isolated in case temporary constriction was required for control of hemorrhage during decerebration.
The left kidney was removed through a loin incision, and the renal vein was cannulated with a 4-mm bore polythene tubing filled with heparinized saline. A polythene choker was placed in position around the renal vein at its junction with the inferior vena cava. With this arrangement the outflow from the left adrenal vein was collected episodically.
Midcollicular decerebration was performed after removal of the vault of the skull. In the few instances where the initial cut left the pineal gland or the subcommissural organ intact, this was widely excised as a wedge of tissue immediately afterwards. After removal of the brain from the cranial cavity, when necessary, hemorrhage was controlled temporarily by constriction of both common carotid arteries in the neck, and permanent hemostasis, was achieved by application of gelatin foam to the circle of Willis. At this point anesthesia was discontinued. Hypophysectomy was performed under direct vision after incising the diaphragm sellae. Decerebration and hypophysectomy were completed within a period of 30 minutes. The blood loss did not exceed 150 ml and was usually 30 to 60 ml only. With the majority of animals spontaneous respiration continued throughout the intracranial procedure. In the remainder spontaneous respiration resumed after a short initial period of closed circuit artificial respiration with oxygen. The term decerebration will be used hereafter to cover this series of ablations.
In the series in which the animal had not been right nephrectomized before Not hypophysectomized gan. The low salivary Na/K ratio confirmed a hypersecretion of aldosterone in response to sodium deficiency (1) . Collections of saliva were made at approximately half-hourly intervals from the cannulated left parotid duct throughout the experiment. 4) Termination of the experiment. The observation in these experiments continued over 7 to 10 hours. For simplicity of interpretation of results, no pharmacological support of the circulation, or fluid or blood replacement was given. The experiment was terminated at a point where decline of systemic blood pressure and elevation of cardiac rate, or large fall of adrenal blood flow, indicated that the physiological validity of the preparation would be questionable. No results were included in the statistical analyses where blood pressure was below 60 mm Hg.
Chemical procedures
Aldosterone, cortisol, and corticosterone were analyzed in adrenal venous plasma by the double isotope dilution derivative procedure (2, 6, 28) . Rates of corticosteroid secretion for each sample of adrenal vein plasma were calculated on the basis of adrenal blood flow and hematocrit.
Sodium and potassium concentrations in plasma and parotid saliva were estimated using a Beckman DU flame spectrophotometer. (0.80 > p > 0.70), and there was no evidence of fall with time after this nephrectomy. The final rates of aldosterone secretion 1 to 3 hours after the completion of all ablations were four to 25 times the final rates observed in the sodium-replete control ablation series.
The correlations in time between the ablations, the corticosteroid secretion rates, the adrenal blood flow, the parotid salivary Na/K ratio, and the sodium and potassium concentration in the plasma are shown for some individual experiments in Figures 1 to 6 . B. Glucocorticoid secretion. The changes in glucocorticoid secretion are shown in Table IV . There was no difference between the predecerebration levels in the sodium-replete and the NND and NDN sodium-deficient series for either cortisol or corticosterone.
Decerebration with hypophysectomy was invariably followed by a large fall in the rates of secretion of cortisol and corticosterone in adrenal vein plasma. This reduction was clear-cut 1 to 2 hours after hypophysectomy and involved an 80 to 907%o decline in output in many experiments. The parotid salivary Na/K ratio, parotid secretion rate, and rate of adrenal venous plasma flow are shown also. On the aldosterone scale, the interrupted line represents the mean rate of secretion in conscious sodium-replete sheep. At the 12th hour, the supernatant fluid of a saline homogenate of the animal's kidney was infused intravenously.
In most instances after 3 to 4 hours the outputs of cortisol were within the range observed in conscious undisturbed sheep with adrenal transplants (2) . The variability in rates of decrease of cortisol and corticosterone secretion may be attributable to individual variations in the rate of disappearance of circulating ACTH. The instances of slow decline in cortisol and corticosterone outputs were not confined to one group of experiments, although there is some suggestion that decline in output was more precipitate in the group that was bilaterally nephrectoniized before hypophysectoniyy anid (lecereblratioli (Table IV, NND). In the group NDN (Table IV) a small further fall in cortisol and corticosterone secretion followed removal of the second kidney. This was in contrast to the finding with aldosterone, but cannot be attributed with certainty to the nephrectomy rather than passage of time after decerebration. In Damien, subjected to bilateral nephrectomy without decerebration, the cortisol output was only slightly reduced 3 hours after the second nephrectomy. and the sodium concentration was 147 + 3.7 mEq per L (mean + SD). Figure 7 shows the trend of plasma potassium concentration over the course of the NDN experiments in relation to aldosterone secretion. It was observed that the hematocrit rose 5 to 10%o after the intracranial ablation in most of the experiments.
E. Temperature and respiration rate. In all experiments of the series, the rectal temperature remained in the range of 36.5 to 390 C during the experiment. Respiration rate was in the range of 12 to 30 per minute.
F. The parotid salivary Na/K ratio. The normal salivary Na/K ratio of sheep's parotid saliva is about 170/5 = 34. In severe sodium depletion the ratio may be as low as 10/170 = 0.06. The salivary Na/K ratio of the collections made on was infused intravenously, with resultant rise the conscious animal in the metabolism cage was generally considerably higher than that recorded at the end of the preparative surgery (Figures 1,  2, 3 , and 5). This was partly attributable to the operation causing decreased salivary secretion rate, which of itself reduces salivary Na/K ratio (1), and also to increased secretion of aldosterone induced by surgical trauma. In these experiments there was a close correlation between the salivary Na/K ratio reflecting peripheral aldosterone level and the adrenal aldosterone secretion rate as measured directly by, the double isotope dilution method. This is provided due allowance is made for the time delay of 90 to 120 minutes for effect on the parotid, a delay attributed to the half-life of aldosterone and the 60-to 90-minute delay time of the direct response of the parotid to change of peripheral blood aldosterone concentration (20, 29) . Figures 1 to 6 , in which salivary Na/K ratio is graphed on a logarithmic coordinate, show this relation. With Croesus (Figure 1 ) and Ambrose (Figure 2 ), aldosterone remained high after all ablations, and correspondingly salivary Na/K ratio remained low throughout. With Ambrose the ratio was very low (0.02) and near the asymptote of the dose response curve relating aldosterone infusion rate to parotid salivary Na/K ratio (29) . The fall of aldosterone secretion rate observed 2 hours after decerebration was followed 2 hours later by a rise of Na/K ratio. Salivary collections were not continued long enough to reflect the later rise of aldosterone secretion rate. Roland ( Figure 3 ) differed from others in the series in that he was depleted of a small amount of sodium only (salivary Na/K = 20, Figure 3 ; plasma sodium = 156 mEq per L, Table VI ).
The preliminary surgery caused a large initial fall of salivary Na/K ratio unrelated to salivary secretion rate change. The intracranial ablation caused a precipitate decline of aldosterone secretion to 0.8 ug per hour and salivary Na/K ratio rose towards normal 120 minutes after the ablation. With Eugene ( Figure 4 ) the aldosterone secretion rate decreased over the course of the experiment and salivary Na/K rose from 0.7 to 2.5, a change representing a 60% decline of potassium concentration. With Horst ( Figure 5 ), 2 hours after the intracranial ablation the salivary Na/K ratio rose to 10 associated with an 80%o decrease of aldosterone secretion. In some of the sodium-replete animals there was a small fall of salivary Na/K after preliminary surgery, consistent with stimulation of aldosterone secretion 1585 8BLAIR-WEST AND OTHERS above parotid threshold. After the ablations aldosterone secretion decreased, and salivary Na/K rose to normal.
G. Verification of specificity of aldosterone assay. In addition to the experiments reported above, two experiments were made for the particular purpose of a comprehensive check on the specificity of the aldosterone assay and also to determine whether any large increase in peripheral blood concentration of aldosterone occurred during the experiment. The sequence of surgical procedures was nephrectomy, decerebration, nephrectomy (NDN), and the results in relation to effect on aldosterone secretion are shown in Table VII . The plan of the experiment was that adrenal venous blood was collected before decerebration, 3 hours after decerebration after which the second kidney was removed, and then again 3 hours after nephrectomy. Corresponding specimens of carotid arterial blood were collected before the second kidney was removed and 3 hours afterwards. Thus fewer adrenal venous specimens of double the usual volume were collected, and additional C14 aldosterone was added to them so that the specimens could be divided into samples at the appropriate stage of the analytical procedure. The main points to which attention is drawn in Table  VII are: 1) As well as the routine procedure (A), which in our laboratory always involves the oxidation step before the third chromatography, three to seven other procedures (B to H) were carried out to verify the radiochemical purity. The specimen of adrenal venous plasma (11 to 43 ml) was processed to the stage of second chromatography and then divided into samples for the purpose of formation of other derivatives. These procedures are listed in the key to by the routine method A. These two experiments show a persistent hypersecretion of aldosterone 3 to 4 hours after nephrectomy of a decerebrate animal, similar to the results reported in Table I . With Archibald (Table I ) the procedures B and C were carried out on all specimens of adrenal venous blood, and procedures E and F were carried out as well on the two specimens of blood collected after nephrectomy. In addition, a further procedure not shown in Table VII was followed, involving recovery of all specimens of Archibald treated as C from phosphor and running a fourth chromatogram after acid hydrolysis.
None of these procedures resulted in significant change from the results listed on Table I . Eight specimens from other animals in Tables I and II, including the final specimen after nephrectomy from Ambrose, who had a very high aldosterone output, treated by procedure B showed no significant change.
2) The final specimen of adrenal venous blood drawn from Jacinth was analyzed as whole blood. Consistent with earlier results (6) that aldosterone distributes equally over red cells and plasma in sheep adrenal venous blood and the fact that the packed cell volume had risen to 55%o, the aldosterone secretion rate determined from whole blood assay was approximately double that estimated in the immediately previous adrenal venous plasma sample. This specimen was submitted to the series of specificity checks indicated by C to H and validates the normal procedure. The result draws attention to the fact that an increase in hematocrit was a consistent finding during the experiments reported in Tables I and II, were the same as in the previous plasma sample, indicating a continuing fall in secretion rate during the time elapsed between the two bleeds.
3) During these experiments there was a fall of potassium concentration and a small rise of plasma sodium concentration. Stimulation of the adrenal by direct effect of plasma ionic change was not a factor in the aldosterone secretion rates finally observed, which were five to seven times higher than observed in the sodium-replete controls 3 hours after nephrectomy.
4) hour. The replete and deplete groups were subjected to the same anesthetic, operative procedures, and blood removal; the presumption is therefore that the final high output of aldosterone is due to the sodium depletion. This would be made more certain if experiment showed that infusion of NaCl to replace the sodium deficit caused the aldosterone output to fall to the aldosterone secretion rate in the replete animals. In two animals, Archibald and Roland, there was little sodium deficit, plasma sodium concentrations in Roland (156 mEq per L) and Archibald (150 mEq per L) were much higher than for the other animals, and the initial salivary Na/K ratios were 20 and 9, respectively, compared with 0.4 to 4.0 observed in the other animals. In these animals, where sodium deficit was very small and the main cause of aldosterone hypersecretion was trauma, the secretion rate did decline precipitately after decerebration and hypophysectomy, whereas in the severely sodium-deficit animals this did not occur. This suggests that continued hypersecretion of aldosterone in the sodium-deficient animals was not a consequence of trauma but rather due to continued response to sodium deficiency. Pre aldosterone secretion. A current investigation in our laboratory involves more comprehensive study of the effect of variable level neural ablation by direct assay of adrenal venous blood. However, unidirectional reactive mechanisms are known to occur in the organization of physiological systems, e.g., with a lesion of the anterior hypothalamus ("heat loss center"), hyperthermia due to the unbalanced activity of the posterior hypothalamus ("heat conservation center") regularly occurs (31) (32) (33) (34) (35) . Possibly the organization of aldosterone control is complex, and elements influencing the system in opposite directions are separated spatially. A convincing answer to the question of whether hypersecretion of aldosterone which continues after nephrectomy is directly due to the sodium depletion would be provided by reversal by sodium administration in the conscious hypophysectomized arenal animal. Possible reasons for the continuance of aldosterone hypersecretion in these experiments are: 1) ACTH. In sufficiently high doses ACTH stimulates aldosterone secretion directly (2, (6) (7) (8) .
In the present study hypophysectomy was done under direct vision; the median eminence, portal vessels, and pituitary stalk were totally removed before incision of the membrana sellae and pituitary removal. In all animals the secretion rates of cortisol and corticosterone subsequently fell to basal levels from the high initial levels associated with anesthesia and surgery. This functional index of hypophysectomy confirms the anatomical evidence. In two animals, Roland and Sophia, where a small pituitary fragment remained adherent to the membrana sellae, the fall of cortisol and corticosterone was to the lowest range observed in the series (Table IV) . There was a regular correspondence between the fall of cortisol and corticosterone, but no regular correspondence between the fall of these and aldosterone. In these circumstances it appears certain that the continuance of high aldosterone secretion rates is not due to ACTH support or stimulation. This independence of the secretion rate of aldosterone from that of cortisol and corticosterone seen in the present circumstances is similar to that found in the conscious sodium-depleted sheep with an autotransplanted adrenal gland (2) and conscious dogs with caval constriction (14) .
2) Renin-angiotensin. Angiotensin II stimulates aldosterone secretion by direct action on the adrenal (2, 6, 36, 37) . In our experience with the sheep there is not a consistent stimulating effect on cortisol or corticosterone secretion (2, 6) .
In acute experiments adequate time must be allowed for the full effects of a procedure to be disclosed. When sodium deficiency is corrected in a conscious animal by intravenous infusion of the requisite amount of NaCl, the aldosterone secretion rate falls within 40 minutes (38) . When a thoracic caval constriction is released in a conscious animal the aldosterone secretion reverses within 20 minutes (39). These observations suggest that ASH (aldosterone-stimulating hormone) is rapidly inactivated in blood under physiological conditions. In relation to the question of the possible postnephrectomy persistence of an aldosterone-stimulating effect attributable to renin and angiotensin, observations usually continued 3 to 4 hours after the second nephrectomy in series NDN, and as long as 7 to 10 hours after the second nephrectomy in the series NND. The biological half-life of angiotensin II in sheep blood is very short, 1 to 2 minutes, as estimated from the pressor effect (6) . The half-life of the pressor effect of renin has been estimated at approximately 20 to 30 minutes (40) . Cross-circulation experiments of Gross, Regoli, and Schaechtelin (40) have shown disappearance of renin from the circulation by 1 hour in normal anesthetized rats and by 2 hours in anesthetized nephrectomized rats. Carpenter, Davis, and Ayers (10) (41) . The possibility must be taken into account also that the duration of after-effect of renin-angiotensin on the adrenal is much greater under these conditions than the duration of pressor effect, although observations of duration of stimulating effect of angiotensin after stopping 1590 infusion to the adrenal transplant of a conscious sodium-replete animal (6) do not support this possibility. However, the lower final aldosterone secretion rate in the series NND compared with NDN indicates the necessity of considering this question in longer term semisurvival studies. Another formal consideration is that other enzymes released into the circulation by trauma might engender angiotensin I formation from renin substrate, but the sodium-replete controls do not suggest this.
3) Local ionic effects. Increased plasma potassium or decreased plasma sodium, or a combination of these, can give rise to an increasing secretion of aldosterone. In Tables I and VI there is some variation of plasma sodium and potassium in the sheep as the experiments progressed, but there is no regular relation between change in aldosterone secretion and change in plasma sodium or potassium, or both. In none is the ionic variation greater than is expected at the relevant degree of sodium depletion. There was often no change during the experiment, or the trend over the experiment was a rise of sodium and fall of potassium concentration (Figures 1 to  7) . In nearly all experiments potassium concentration was in the normal range, and even in Merlin, where it was a little higher than others (4.7 to 4.9 mEq per L), there was no change of significance over the course of the experiment. Ionic variation per se cannot explain the initial or continuing high aldosterone secretion rate in these experiments.
4) Hemodynamic effects. Bleeding gives rise to increased aldosterone secretion (15, 42) . In the conscious sheep 240 ml must be removed in 30 minutes to give an increased aldosterone secretion. The removal of 300 to 400 ml as ten to twelve episodes spread over 6 to 10 hours does not increase aldosterone. In the present series total blood loss over many hours was seldom as much as this, although the possibility has to be considered that the sodium-deficient anesthetized animal is more sensitive to this stimulus than the conscious animal. Tables I and V show that there is no regular relationship between adrenal blood flow and aldosterone secretion rate and that in general the adrenal blood flow moves in the direction of arterial blood pressure. Similar decline of adrenal blood flow and blood pressure occurred in the sodiumreplete series. The evidence does not suggest that the hemodynamic condition of the sodium-deficient animal can account for the continuance of increased aldosterone secretion rate by some identifiable difference from the sodium-replete series.
The results for the predecerebration period are consistent with those of Davis, Ayers, and Carpenter (18) , who found that total nephrectomy did not reduce aldosterone secretion in anesthetized caval-constricted dogs if the hypophysis were intact. They found, however, that nephrectomy of the hypophysectomized sodium-deficient and caval-constricted dogs caused an 80%o reduction of aldosterone and corticosterone secretion, the effect being maximal or nearly maximal within an hour. This, on first sight, is completely at variance with the present observations. There are, however, the following differences between the experiments: a) The hypophysectomies of Davis and associates (18) were done 2 or 3 days before the final experiment, and no support of the thyroid (thyroid-stimulating hormone, TSH) or adrenal (ACTH) was given in the meantime, although cortisone was administered. Also in this context, Slater (43) has reported that nephrectomy caused a large reduction of aldosterone secretion in the acute hypophysectomized dogs, but if the nephrectomy were done 18 hours later under local anesthesia, there was not a significant decrease of aldosterone. b) In our series there was also midcollicular decerebration. Evidence published earlier from this laboratory (20, 25) and by Davis (15) was contrary to Farrell's findings (44) of a large decline of aldosterone secretion following midcollicular decerebration. When the sodium-deficient animal is anesthetized and subjected to surgery, high plasma ACTH concentration probably contributes to the aldosterone output recorded. In an experiment on Clement (NND), aldosterone had fallen to 55%o of the preliminary observation 100 minutes after completion of all ablations. Intravenous infusion of 500 mU per hour of 8, ACTH restored aldosterone, and cortisol and corticosterone rates as well, to the preablation level. Double this rate of ACTH infusion increased the secretion of all three corticosteroids above the preablation level. These observations were consistent with the proposition that a component of the initial aldosterone secretion was ACTH-stimulated, and moreover suggested that the hypophysectomiy was the element of the decerebration procedure which caused the aldosterone decrease. c) After making allowance for the fact that the dogs of Davis and colleagues (18) weighed 15 to 20 kg against the 25 to 40 kg of sheep, an important fact is that the degree of sodium deficiency was greater in the sheep study. The maximal loss from the two Mercuhydrin injections in the experiments of Davis and colleagues was 140 mEq, whereas the parotid fistulated sheep were depleted of 300 to 500 mEq of sodium. Intracellular ionic changes of moderate to severe sodium deficiency affecting the glomerulosa of the adrenal may sustain the hypersecretion until the intracellular deficit is corrected independently of other humoral stimuli. Some other possibilities have been considered elsewhere (2) .
The question of radiochemical purity and the specificity of the aldosterone assay has been carefully considered (2, 6) . In the double isotope dilution derivative method used here, the C14 aldosterone marker is added to plasma at the outset so that all losses are accounted for. Lack of radiochemical purification could give too high a result. With the double isotope derivative method (5, 8) where the marker is added only after extraction and acetylation, there is the additional possibility of unknown handling losses and incomplete esterification, which despite adequate radiochemical purification could lead to a low estimate. Data in relation to the error of the double isotope dilution derivative method and the method blank have been published (2) . The constancy of the H3/C14 ratio across the final chromatogram spot has been checked. The accuracy of the method increases with increasing amount of aldosterone in the sample, e.g., with sodium deficiency. The double isotope method is, however, essentially nonspecific. Serial paper chromatography and derivative formation are used to remove other acetylated steroids, radiochemical impurities arising from the reagents and during the esterification reaction, and other acetylated compounds that could mimic aldosterone. We thought that any hypothetical aldosterone-like contaminant that persisted through development of two chromatograms, the oxidation step, and a third chromatogram might not easily be removed by a single further chromatography in a similar system. To verify the specificity of the routine procedure, the use of other chromatographic systems of a different type and formation of other derivatives were used to give a higher probability that the final H3/C14 ratio represented aldosterone alone. The results of the specificity experiments carried out along these lines (Table VII) established that radiochemical purification was achieved by the routine assay at this level of aldosterone concentration. There was further evidence which also substantiated this fact in relation to absence of either nonsteroidal radioactive contamination or aldosterone-like steroidal contamination in nephrectomized animals. Thus in each batch of ten to twelve samples analyzed in the experiments here, a pure aldosterone standard or a plasnma sample, or both, with a known amount of aldosterone added were run as a control. The blank of the method was checked frequently (2) . Also, in many instances specimens from conscious sodium-replete sheep with transplants were included in the same batch with the sodium-deficient nephrectomized animals. The results on the sodiumreplete animals were in the usual basal range, less than 1 /Mtg per hour (2, 6) . Furthermore, the control sodium-replete sheep submitted to the same series of ablations without exception had very low final outputs of aldosterone. In those sodiumdeficient sheep where the ablation caused a significant decrease of aldosterone secretion (e.g., Roland, Horst, and Archibald) the parotid salivary Na/K ratio rose, indicating a fall of aldosterone level in peripheral blood, whereas in those animals where the aldosterone remained high, the salivary Na/K ratio remained low, i.e., the chemical assay was consistent with this biological index of aldosterone secretion (29) . \Ve are satisfied that radiochemical purity was achieved and that in the sodium-deficient animal the large aldosterone secretion assessed after these ablations was valid and not observed in the sodium-replete controls.
The analysis of adrenal venous whole blood, with results consistent with earlier reports on association of aldosterone with red blood cells, emphasized the importance of taking into account the effect of rising hematocrit in any acute experi-mental procedure where aldosterone secretion rate is determined by plasma analysis and a fall of secretion rate is recorded. Furthermore, any circumstance which altered the association of aldosterone with red cells over the course of an acute experiment could be an unrecognized cause of either apparent increase or decrease of secretion rate estimated by plasma analyses.
The results now reported mean no more than is permitted by the circumstances in which they were obtained. The main point is that 3 hours after completion of all ablations in both acute series, aldosterone secretion continued at a rate two to 25 times the final rate found in the sodiumreplete controls. In the case of the NND series, this hypersecretion was observed up to 11 hours after the second nephrectomy. We can reasonably conclude that the structures removed by decerebration and nephrectomy are not essential for hypersecretion of aldosterone. Since this set of ablations does not engender similar aldosterone hypersecretion in the sodium-replete animal, we can reasonably conclude that sodium depletion has some causative relation to the hypersecretion of aldosterone in these circumstances, but it is not safe to conclude that it is the sole causative condition. We can probably conclude from the data and arguments set out that the continued hypersecretion of aldosterone is not due, in present circumstances, to the action of ACTH, the reninangiotensin mechanism, or direct electrolyte action on the glomerulosa.
Such conclusions do not, however, answer the question whether in other circumstances with hypersecretion of aldosterone, ACTH, renin-angiotensin, or direct electrolyte actions individually or in combination are in a causative relationship to the hypersecretion of aldosterone. The difficulty of assessing the physiological significance of the results from acute experiments of the present type have been discussed previously (1, 20, 38) , and these considerations apply to the present experiments and also to much of the available data on the role of the renin-angiotensin system in aldosterone control. The results emphasize the importance of further experiments in which the influence of nephrectomy is studied over a much longer time in conscious hypophysectomized animals, with the animal supported to prevent endocrinal atrophy, and in the absence of present or recent trauma or uremic manifestations.
Summary
The experiments examined the effects of bilateral nephrectomy and midcollicular decerebration with pinealectomy and hypophysectomy on the corticosteroid secretion of sodium-depleted sheep. The sheep were sodium deficient as a result of the loss of 300 to 500 mEq of sodium from a permanent unilateral parotid fistula. A control group of sodium-replete sheep was subjected to the same series of surgical ablations. The experiments in the sodium-deficient state were divided into two groups depending upon whether the condition of bilateral nephrectomy preceded the intracranial ablation by a period of 3 to 4 hours (NND), or followed it after an interval of 3 to 4 hours (NDN). In all instances the observations continued 2 to 7 hours after completion of all ablations. The mean final aldosterone secretion rate of the sodium-replete group was 0.7 ± 0.5 (SD) MAg per hour, and for the sodium-depleted group the mean final outputs were NDN, 6.5 ± 4.7 ,ug per hour, and NND, 3.8 + 1.7 Mg per hour.
This result demonstrated that the hypersecretion of aldosterone evoked by sodium depletion may persist for some hours at two to 25 times the basal rate in the absence of the site of origin of ACTH and the kidneys, the pineal and subcommissural organ, each proposed as a site of origin of aldosterone-stimulating hormone. There was a clear dissociation of aldosterone secretion from cortisol and corticosterone secretion, which fell to basal levels after hypophysectomy. The continued hypersecretion of aldosterone was not attributable to the direct stimulation of the adrenal by changes in the ionic composition of plasma. The studies, which carry the limitations inherent in acute experimentation, suggest that the mechanisms of stimulation of aldosterone secretion are almost certainly complex under these conditions and may not reflect the normal physiological system of control.
